Background/aim: This study aimed to investigate the correlation between the 5 Glasgow-Blatchford score, shock index, and Forrest classification in patients with 6 peptic ulcer bleeding. 7 Materials and methods: A total of 955 patients with peptic ulcer bleeding were 8 assessed using the Glasgow-Blatchford score and shock index, as well as the Forrest 9 classification based on gastroscopic results. The correlation between the 10 Glasgow-Blatchford score and shock index was determined using scatter plot analysis, 11 and the correlation between the Glasgow-Blatchford score or shock index and Forrest 12 classification was determined using Spearman's analysis.
1 is a clinical indicator of hemodynamic status. The SI can be used for initial 2 monitoring of patients with gastrointestinal bleeding and to define treatment and 3 provide an early warning of persistent bleeding or rebleeding after initial therapy [7] . 4 Few studies have investigated the use of the SI in assessing upper gastrointestinal 5 bleeding, and the relationship between the SI and other commonly used risk scores 6 (e.g., the GBS) remains unclear. 7 Endoscopy is of great importance in the diagnosis and treatment of ANVUGIB 8 [8] . If ANVUGIB patients are definitively diagnosed with peptic ulcer bleeding (PUB) 9 using endoscopy, then the Forrest classification can be determined based on the 10 characteristics of the ulcer base. The Forrest classification is helpful in assessing the 11 risk of rebleeding and can guide proper endoscopic treatment [9] [10] [11] . While the GBS, 12 SI, and Forrest classification are often used to assess disease severity, no reports have 13 investigated the correlation between them. The current study investigated the 14 correlation between the GBS, SI, and Forrest classification in patients with PUB. within 7 days after initial therapy (including endoscopic intervention) was also 20 recorded.
21
The GBS was calculated for all patients based on clinical and laboratory 22 5 variables (e.g. systolic blood pressure, blood urea nitrogen, hemoglobin, pulse, 1 melena, etc.) at the time of admission. The SI was calculated according to the heart 2 rate (beats/min) and systolic blood pressure (mmHg) on admission.
3
Rebleeding was considered if any of the following events occurred: reappearance 4 of overt bleeding (new hematemesis or melena), a decrease in systolic blood pressure 5 (≤90 mmHg) or increase in pulse rate (≥110 beats per minute), decrease in 6 hemoglobin (>20 g/L) within 24 h, or inadequate increase in hemoglobin (<10 g/L) 7 after adequate blood transfusion. Forrest classifications was performed with one-way analysis of variance, and the 21 comparison between two groups used the least significant difference method. 22 1 exact test were used for comparisons among rates, and the chi-square segmentation 2 method was used for comparisons between two groups, with adjustment of the test 3 level for the rates between two groups to α=0.0033. The association between GBS and 4 SI was evaluated using Pearson's correlation analysis, and the association between 5 GBS/SI and the Forrest classification was evaluated using Spearman's rank 6 correlation analysis. P<0.05 was considered statistically significant. 
Comparison among different Forrest classifications 9
No significant differences in age and sex were found among the patients with 10 different Forrest classifications (P>0.05, Table 3 ). The comparison of 11 GBS/SI/rebleeding rates among different Forrest classifications showed statistical 12 significance (P<0.05). Both the GBS and SI got peak value in patients of Forrest IIa, 13 and GBS was significantly higher in Forrest IIa than Ib/IIc/III (P<0.05), while SI was 14 significantly higher in Forrest IIa than Ib/IIb/III (P<0.05). There was no statistically 15 significant difference in the GBS/SI among other Forrest classifications (P>0.05). The 16 total rebleeding rate was 4.08%; the rebleeding rate in Forrest Ia (20.00%) was higher 17 than in Forrest III (1.67%), with statistical significance (P<0.0033); the rebleeding 18 rate in Forrest Ib (3.70%) was lower than in Forrest IIa (21.59%), with statistical 19 significance (P<0.0033); and the rebleeding rate in Forrest IIa was higher than in 20 Forrest IIb/IIc/III, also with statistical significance (P<0.0033) (Table 3) . 
Correlation analysis between GBS and SI 1
The GBS-SI scattering dots curves showed clustering using the curve imitation 2 method. Pearson's analysis revealed that the GBS was positively correlated with SI 3 (P<0.001), with r=0.427 ( Figure 2) . 
Discussion

11
According to reports, the incidence of PUB ranges from 20 to 60 per 100,000 12 population and the mortality rate remains at 5%-10%, despite advances in endoscopy 13 and medication [13] . Early assessment of disease severity and prognosis has become 14 more important. This study found that the GBS in patients with PUB was positively 15 correlated with SI, the correlation between Forrest classification and GBS or SI was 16 relatively low; GBS, SI and the rebleeding rate in patients with Forrest Ib were 17 significantly lower than in those with Forrest IIa.
18
The application vaule of GBS in judging patient's condition, the need for The SI can provide a comprehensive assessment on cardiovascular status and can 5 be used to estimate the amount of blood loss and degree of shock (normal range: 0.5 6 to 0.7) [7] . A study showed that the SI was a good tool to identify patients with the 7 potential for short-term adverse outcomes when they present with upper 8 gastrointestinal bleeding, and the SI performed as well as other risk-scoring tools for 9 gastrointestinal bleeding [22] . Our study found that the GBS in patients with PUB was 10 positively correlated with SI, i.e., the higher the SI, the higher the GBS. Clinically, SI 11 can be more easily calculated than GBS. Therefore, emergency patients should first be 12 assessed with the SI to determine disease severity, GBS may be used to further assess 13 disease severity and prognosis after completion of blood and other tests, it may be 14 helpful for risk stratification and decision-making clinically before endoscopy.
15
With the wider application and higher importance of emergency endoscopy, 16 identifying the cause of bleeding as early as possible by endoscopy is of great 17 significance for the diagnosis and treatment in ANVUGIB patients [8, 23] . The Forrest 18 classification is an endoscopic scoring system, which classifies ulcer lesions into Our study explored the correlation between GBS or SI before endoscopy and 7 Forrest classification under endoscopy, and we found that the correlation between Moreover, pre-endoscopy PPI treatment can improve the condition of bleeding peptic 14 ulcer and reduce the need for endoscopic treatment [26, 27] . All patients in our study 15 used PPIs prior to gastroscopy, possibly reducing the Forrest grade of patients. 3) As 16 patient heart rates and blood pressure change dynamically, performing dynamic 17 monitoring to determine the SI may be preferred.
18
In addition, our study showed that Forrest Ib had lower GBS and SI than Forrest 19 IIa before endoscopic examination, the rebleeding rate in Forrest Ib was lower than in 20 Forrest IIa after initial treatment (including endoscopic hemostasis), and the 21 rebleeding rate in patients with Forrest Ib (3.70%) was indeed low after initial 22 treatment, which was consistent with recent findings [28] , but the value of Forrest Ib 1 as a sign of high-risk ulcer may need to be re-evaluated. further study is needed to analyze the rebleeding rates and the risk factors 17 corresponding to Forrset classifications. Finally, we only recorded rebleeding within 7 18 days after initial treatment; longer-term follow-up of the rebleeding rate, e.g., within 19 30 days, may be necessary.
20
In conclusion, the moderate correlation between GBS and SI may be helpful for 21 risk stratification and decision-making clinically before endoscopy. The correlation 22 13 between Forrest classification and GBS or SI was relatively low. GBS: Glasgow-Blatchford score; SI: shock index.
